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Summary
Background COVID-19 has affected care home residents internationally, but detailed information on outbreaks is 
scarce. We aimed to describe the evolution of outbreaks of COVID-19 in all care homes in one large health region in 
Scotland.

Methods We did a population analysis of testing, cases, and deaths in care homes in the National Health Service (NHS) 
Lothian health region of the UK. We obtained data for COVID-19 testing (PCR testing of nasopharyngeal swabs for 
severe acute respiratory syndrome coronavirus 2 [SARS-CoV-2]) and deaths (COVID-19-related and non-COVID-19-
related), and we analysed data by several variables including type of care home, number of beds, and locality. Outcome 
measures were timing of outbreaks, number of confirmed cases of COVID-19 in care home residents, care home 
characteristics associated with the presence of an outbreak, and deaths of residents in both care homes and hospitals. 
We calculated excess deaths (both COVID-19-related and non-COVID-19-related), which we defined as the sum of 
deaths over and above the historical average in the same period over the past 5 years. 

Findings Between March 10 and Aug 2, 2020, residents at 189 care homes (5843 beds) were tested for 
COVID-19 when symptomatic. A COVID-19 outbreak was confirmed at 69 (37%) care homes, of which 66 (96%) were 
care homes for older people. The size of care homes for older people was strongly associated with a COVID-19 
outbreak (odds ratio per 20-bed increase 3·35, 95% CI 1·99–5·63). 907 confirmed cases of SARS-CoV-2 infection 
were recorded during the study period, and 432 COVID-19-related deaths. 229 (25%) COVID-19-related cases and 
99 (24%) COVID-related deaths occurred in five (3%) of 189 care homes, and 441 (49%) cases and 207 (50%) deaths 
were in 13 (7%) care homes. 411 (95%) COVID-19-related deaths occurred in the 69 care homes with a confirmed 
COVID-19 outbreak, 19 (4%) deaths were in hospital, and two (<1%) were in one of the 120 care homes without a 
confirmed COVID-19 outbreak. At the 69 care homes with a confirmed COVID-19 outbreak, 74 excess non-COVID-19-
related deaths were reported, whereas ten non-COVID-19-related excess deaths were observed in the 120 care homes 
without a confirmed COVID-19 outbreak. 32 fewer non-COVID-19-related deaths than expected were reported among 
care home residents in hospital. 

Interpretation The effect of COVID-19 on care homes has been substantial but concentrated in care homes with 
known outbreaks. A key implication from our findings is that, if community incidence of COVID-19 increases again, 
many care home residents will be susceptible. Shielding care home residents from potential sources of SARS-CoV-2 
infection, and ensuring rapid action to minimise outbreak size if infection is introduced, will be important for any 
second wave.

Funding None.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 
license. 

Introduction
Internationally, institutional care settings for older adults 
have seen high rates of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection and COVID-19-
related mortality among residents and staff.1 In the UK, 
care homes provide 24-h nursing care, residential care, or 
both for older adults who cannot be accommodated at 
home or in other settings, with increasingly high frailty 
and needs.2,3 In the UK and other countries, including 
the USA, care home funding is typically a mix of 

self-funded and state-funded, and the care sector has 
been under increasing financial and capacity strain 
because of population aging and constraints on public 
funding.4 Robust national data for the care home 
population are scarce and data sources are fragmented, 
meaning our understanding of the needs and outcomes 
of residents is poor.5,6

Early epidemiological data identified very high 
mortality from COVID-19 in some care home settings, 
for example, affecting 33% of residents in one US 
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facility.7 Atypical presentation of COVID-19 is prevalent, 
with common presenting symptoms of delirium, pos-
tural instability, and diarrhoea in the absence of fever or 
cough.8,9 The role of presymptomatic and asymptomatic 
transmission has become clearer over time. In one US 
study,10 56% of residents testing positive for COVID-19 
were asymptomatic at the time of testing, with most 
developing symptoms within the next 4 days after testing. 
In the UK, all residents and staff at four care homes in 
London with COVID-19 outbreaks were tested twice, 
1 week apart.11 40% of residents tested positive, of whom 
43% were asymptomatic at the time of testing and 18% 
had atypical symptoms. 4% of staff tested positive, all of 
whom were asymptomatic, and viral genome sequencing 
found evidence of multiple introductions of infection.11

England had the highest cumulative rate of excess 
deaths (ie, deaths over and above the historical average 
for the time of year) in Europe up to the end of May, 2020,12 
with Scotland third highest, and deaths in care homes 
were a major contributor to this excess.13 National data 
are aggregated, which means our understanding of 
variation between care homes is limited. The aim of our 
study was to describe the evolution of outbreaks of 
COVID-19 in all care homes in one health region in 

Scotland, specifically the timing of outbreaks, number of 
confirmed cases in residents, care home characteristics 
associated with the presence of an outbreak, and deaths 
of residents in both care homes and hospitals.

Methods
Study setting and data sources
Our study included 188 registered care homes and 
one short-stay and respite facility run by the National 
Health Service (NHS), which were located within the 
NHS Lothian health region in the UK, encompassing the 
city of Edinburgh and surrounding region. NHS Lothian 
is part of NHS Scotland, which provides universal health-
care coverage funded by the UK taxpayer, and so there 
are no fees for the patient or co-payments for medical 
care. NHS Scotland health regions have responsibility 
for delivery of all NHS care, including public health in 
their respective geographical area. State funding for 
social care is means-tested and as a result either funded 
by local authorities or self-funded with some state 
funding for personal or nursing care. Social care 
provision for older people is primarily delivered by 
private providers. Roughly 1 million people live within 
the geographical area covered by the NHS Lothian health 

Research in context

Evidence before this study
We searched PubMed and the medRxiv preprint server on 
Aug 12, 2020, with the terms (“long-term care” OR “nursing 
home” OR “care-home” OR “residential care”) AND (“COVID-19” 
OR “SARS-CoV-2” OR “COVID-19 and SARS-CoV-2”). We 
restricted our search to publications in English. Existing 
published work highlights the large effect that COVID-19 has 
had in care homes and that atypical disease presentation, 
asymptomatic carriage, and a presymptomatic infectious 
period are common in both residents and staff. One living 
systematic review confirmed the international outbreak burden 
among residents and staff and high but varied international 
mortality rates. International modelling studies have not 
accounted for the care home environment and context and 
have made estimates informed by general community 
transmission of infection. Only one peer-reviewed study was 
identified in which US nursing home characteristics associated 
with outbreaks were assessed, finding associations with larger 
facility size, urban location, and ethnicity but no association 
with quality ratings or ownership.

Added value of this study
We used publicly available national data for severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) testing and 
deaths from COVID-19, which were linked to regulatory public 
health data, to describe the evolution of outbreaks of COVID-19 
in all care homes in one large health region in Scotland. Care 
homes for older adults had the highest proportion of outbreaks, 
and the size of these care homes was the key characteristic 

associated with an outbreak. Many care homes recorded only 
one case or had short outbreaks, but sustained or repeated 
outbreaks were also seen. Overall, almost one in six residents had 
confirmed SARS-CoV-2 infection, but cases were concentrated in 
a few care homes. Excess deaths (ie, the sum of deaths over and 
above the historical average in the same period over the past 
5 years), both COVID-19-related and non-COVID-19-related, 
were concentrated in care homes with a confirmed outbreak of 
COVID-19, not only suggesting that quality and safety of care in 
the wider care system was not seriously affected but also 
consistent with COVID-19 having a direct effect on care for other 
conditions in care homes with an outbreak.

Implications of all the available evidence
Despite the large effect of COVID-19 on the care home sector, 
a large susceptible population of residents remains in care homes 
that avoided an outbreak in the first wave of SARS-CoV-2 
infection or that had a small outbreak. Care homes for older 
people, particularly those of large sizes, are likely to be the most 
vulnerable to further outbreaks if community transmission rises 
in the future. Systematic and regular testing and use of 
whole-genome sequencing is needed to inform understanding 
of transmission dynamics and support future outbreak detection 
and management. Future research should consider the built 
environment and organisation of care as other potentially 
modifiable factors to support infection control. Improving the 
quality of national and local data on the care home population is 
a priority both for COVID-19 and for ensuring this vulnerable 
population receives better care in the future.
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region,14 of whom about 16% are aged 65 years and older 
and approximately 7% are aged 75 years and older.15 Four 
Integration Joint Boards, which have the same bound-
aries as local authority areas in the NHS Lothian region, 
commission community services. Key milestones in 
national policy and the local public health response to 
COVID-19 are summarised in panel 1.

Local public health data for testing of care home 
residents for COVID-19 were linked to publicly available 
data on care home services, collated by the national 
regulator (the Care Inspectorate) and published in 
April, 2020. Deaths of residents in care homes were 
identified from National Records of Scotland (NRS) 
death registrations and were defined as deaths with an 
institutional code compatible with a care home, with 
manual verification by study authors that the address 
recorded was that of a Care Inspectorate registered care 
home service. Deaths of care home residents in hospital 
were identified from NRS death registrations for which 
the place of death was a hospital, with addresses linked to 
Care Inspectorate registered care home addresses using 
postcode and text matching. Linked public health data 
and data for deaths are complete from March 1 to 
Aug 2, 2020.

Since our analysis was of public health data at the care 
home level (with no individual or identifiable patient 
data), separate research ethics review was not needed 
and this work was undertaken under generic approval by 
the Lothian Research Safe Haven and by the NHS 
Lothian and University of Edinburgh Dataloch 
partnership agreement. Care Inspectorate data are 
publicly available and licensed under Open Government, 
version 3.0.

Procedures
In accordance with NHS Lothian public health team 
practice during the COVID-19 pandemic, we defined the 
start of a COVID-19 outbreak in a care home as the date 
when the first resident had a positive test for SARS-CoV-2, 
using regional virology laboratory PCR testing of 
nasopharyngeal swabs. We obtained Care Inspectorate 
data for five variables: (1) type of care home, which was 
categorised into care homes for older people, care homes 
for other adult services (physical or sensory impairment, 
alcohol and drugs, mental health, respite care, or blood-
borne viruses), care homes for people with learning 
disabilities, and care homes for children and young 
people; (2) number of beds, with number of registered 
places used as a proxy in 28 care homes where not 
available; (3) Risk Assessment Document score, which is 
a Care Inspectorate score to determine extent and 
frequency of inspection based on global assessment of 
care service quality and safety (low, medium, and high 
risk);16 (4) care home ownership (private, voluntary or not 
for profit, and local authority); and (5) locality (ie, the 
Integration Joint Board or local authority in which the 
care home is located). We used the number of outbreaks 

of any infectious disease in care homes (primarily 
norovirus, influenza, and scabies) reported to NHS 
Lothian Public Health since March, 2014, as a measure of 
historical infection control practice (categorised into 0, 
1–4, and ≥5 outbreaks). We did not investigate availability 
and quality of personal protective equipment (PPE) 
because no reliable data were available at the care home 
level during the study period.

Death was examined in terms of week of death 
registration, which is legally required to be within 8 days 
of death, although most deaths are registered within 

For Care Inspectorate data see 
https://www.careinspectorate.
com/index.php/publications-
statistics/93-public/datastore

Panel 1: Initial public health response to COVID-19 in care homes

February, 2020
In the early phases of the COVID-19 epidemic, NHS Scotland implemented contact tracing 
to contain community spread of SARS-CoV-2. This time was also used to prepare the NHS 
for an anticipated influx of seriously ill patients needing hospital care and, frequently, 
intensive care. In addition to redesigning patient flows to manage increased infection 
risk, this process meant assertively discharging patients who needed hospital care, with 
an estimated 900 people in Scotland discharged from hospital to care homes early in the 
epidemic.

March, 2020
The first positive cases of COVID-19 were diagnosed within the NHS Lothian health 
region, mainly in travellers returning from Italy and Spain. As positive cases began to be 
reported and numbers rapidly grew across Scotland, the Scottish Government and Public 
Health Scotland produced a series of guidance documents, in line with similar 
publications by Public Health England. The first document related to nursing home and 
residential care home residents and suspended routine visiting, just as the UK moved 
from the containment phase to the delay phase of the UK Government’s COVID-19 
response. Documents were regularly updated and clarifications made about infection 
control. Concerns arose about the availability and distribution of PPE, with many reports 
of scarcity for frontline NHS staff, particularly those in the social care sector. Contact 
tracing was halted nationally on March 13, 2020; subsequently, COVID-19 testing 
resources were directed towards hospitalised patients and, later, towards NHS staff. 
Testing of care home residents was available within the NHS Lothian health region from 
the first week of March but was initially restricted to only the first few cases, to establish 
the presence of an outbreak, with subsequent residents who showed symptoms of 
COVID-19 assumed to have the disease. The exception to this policy was care homes with 
large and prolonged outbreaks, in which wider testing was deployed.

April, 2020
Similar to other parts of the UK, testing in Scotland was extended to care home staff and, 
as availability of testing improved, the Scottish Government specified that all care home 
residents who had symptoms of COVID-19 should be tested from April 17, 2020. 
Importantly, increased responsibility was placed on Directors of Public Health for 
management of the epidemic in care homes, and NHS health regions were required to 
provide daily updates to Scottish Government. Public health and health and social care 
partnerships increasingly provided support to care homes in relation to more systematic 
testing, infection control, PPE supply, and ensuring safe staffing. Availability of resident 
testing was higher within the NHS Lothian health region than in many other areas 
because the regional virology laboratory had capacity, and a public health outreach team 
was used to swab residents when care homes were unable to do so themselves.

NHS=National Health Service. SARS-CoV-2=severe acute respiratory syndrome coronavirus 2. PPE=personal protective 
equipment.



Articles

e24 www.thelancet.com/healthy-longevity   Vol 1   October 2020

3 days. Deaths involving COVID-19 (referred to hereafter 
as COVID-19-related deaths)17 were defined as any 
death for which a record of confirmed (International 
Classification of Diseases version 10 [ICD-10] code U07.1) 
or suspected (ICD-10 code U07.2) COVID-19 was made 
on the death certificate. All other deaths were defined as 
non-COVID-19-related.

Statistical analysis
We used logistic regression at care home level to estimate 
univariate odds ratios (ORs) of the presence of an 
outbreak by care home characteristics. We then fitted 
multi variate models, only retaining signifi cantly associ-
ated characteristics. Since care home characteristics 
systematically varied by type of care home, the primary 
analysis was of care homes for older people and a 
sensitivity analysis was done of all care homes; for 
example, care homes for older people were much larger 
(median 48 beds vs eight for all other types of care homes 
combined) and were more likely to be in private 
ownership (68% vs 30%). The number of beds for each 
type of home was divided by 20 and fitted as a continuous 
variable; estimated ORs are per 20-bed increase, which 
we considered clinically meaningful. The evolution of 
the COVID-19 epidemic at care home and resident level 
was investigated descriptively, and the estimated 
dissemination ratio (EDR) in care homes was calculated 
as the number of cases in a 7-day period divided by the 
number of cases in the preceding 7 days. EDR requires 
no assumptions about transmission routes or infectious 
periods and gives a direct assessment of the slope of the 
epidemic curve and how that is changing.18 An EDR 
greater than 1 indicates acceleration of an outbreak and 
an EDR less than 1 indicates slowing. We defined excess 
deaths (both COVID-19-related and non-COVID-19-
related) as the sum of deaths over and above the historical 
average in the same period over the past 5 years; we 
examined excess deaths in all care homes and separately 
in those with and without an outbreak (but not further 
stratified because of small numbers). We used IBM SPSS 
statistics version 24.0 for all analyses.

Role of the funding source
This study received no external funding. The corres-
ponding author had full access to all data in the study 
and had final responsibility for the decision to submit for 
publication.

Results
Between March 10 (week 11 of 2020), and Aug 2, 2020 
(week 31), residents of 189 care homes were tested for 
SARS-CoV-2 infection. 109 (58%) care homes provided 
services for older people, 14 (7%) were for other adult 
services, 26 (14%) were for people with learning dis-
abilities, and 40 (21%) were for children and young 
people. These 189 care homes had 5843 beds, of which 
5227 (89%) were in care homes for older people.

The first test for SARS-CoV-2 in a care home resident 
was done in the week beginning March 9, 2020 (week 11) 
and the first positive test was in the week beginning 
March 16, 2020 (week 12; figure 1A). 55 outbreaks were 
recorded in weeks 12–16 (weeks starting March 16 to 
April 13), with a further 15 outbreaks in weeks 17–22 
(weeks starting April 20 to May 25). The final outbreak 
started on May 14, 2020, and the last positive test in a care 
home resident was on June 20, 2020.

The number of care home residents tested per day rose 
rapidly, peaking at 50–60 towards the end of April, 2020, 
when policy changed from testing the first few individuals 
with symptoms in each care home to testing all people 
with symptoms. Thereafter, the number of residents 
tested per day fell until a change in NHS Lothian policy 
to test all residents in care homes with ongoing outbreaks 
at the end of May, 2020 (figure 1A). The 7-day moving 
average of number of residents with a confirmed positive 
case rose rapidly, peaking at 28 per day on April 23, 2020 
(figure 1B), then falling again. Mirroring this trend, 
the EDR was 7·9 on April 3, 2020, falling to 0·8 on 
April 16, 2020; a second peak was noted, with an EDR of 
2·8 on April 23, 2020, and a steady decline to below 1·0 
from April 28, 2020, with values remaining at this level 
(appendix p 2).

Of 189 care homes in the NHS Lothian region, 69 (37%) 
had a confirmed COVID-19 outbreak. Among these care 
homes, 50 (72%) had one or more residents with negative 
tests before their first confirmed case (table 1). 907 cases 
of SARS-CoV-2 infection were confirmed during the 
study period. Ten (14%) of 69 care homes only had 
one case, and 15 (22%) had between two and four cases. 
229 (25%) of all cases were in just five (3%) of 189 care 
homes, and 441 (49%) of all cases were in 13 (7%) 
care homes, which were widely spread across the NHS 
Lothian region. The median number of positive cases per 
care home was seven (IQR 2–17, range 1–65).

The median detected incidence of COVID-19 (con-
firmed cases per number of beds) in care homes was 
20·7% (IQR 6·4–34·1, range 1·0–66·7), but no relation 
was noted between the number of beds in the care home 
and detected incidence (figure 1C). Considerable hetero-
geneity was seen in patterns of diagnosed infection, with 
11 (16%) of 69 care homes with a confirmed outbreak of 
COVID-19 only having cases diagnosed on 1 day and 
nine (13%) only having cases diagnosed over 2–14 days 
(figure 2). Although evidence of sustained infection was 
noted over several weeks in many care homes, in 
20 (29%) of 69 care homes there were gaps between 
diagnosed cases of 14–27 days, and in eight (12%) care 
homes there were gaps of 28 days or longer, consistent 
with new infections (figure 2). At the end of follow-up (on 
Aug 2, 2020) no care homes had had a new case for more 
than 28 days, consistent with outbreaks ceasing.

66 (96%) of the 69 confirmed COVID-19 outbreaks in 
any care home were in care homes for older people. Of all 
109 care homes for older people, 66 (61%) had an outbreak 

See Online for appendix
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Figure 1: Evolution of outbreaks
Plots show the number of care homes with a first positive test for SARS-CoV-2 infection, according to current testing policy (A), the 7-day rolling average of all tests 
and PCR-confirmed cases (B), and detected incidence of COVID-19 by number of care home beds (C). SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
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whereas only three (4%) of the 80 other types of care 
homes did (table 2). Univariate analysis of care homes for 
older people showed significant associations between a 
COVID-19 outbreak and number of beds (per 20-bed 
increase, OR 3·35, 95% CI 1·99–5·63) and a history of 
previous outbreaks of infectious diseases (five or more vs 
none, 5·95, 1·94–18·30), but no association was seen 
with regulatory risk assessment score, ownership, and 
locality (table 3). Once care home number of beds was 
accounted for, no other characteristic was associated with 
the presence of an outbreak. Similar results were found 
in the sensitivity analysis of all care homes (appendix p 4). 

432 care home residents died and had COVID-19 
recorded on their death certificates. Of these COVID-19-
related deaths, 413 (96%) occurred in care homes and 
19 (4%) occurred in hospital. 99 (24%) COVID-19-related 
deaths in care homes occurred in five (3%) care homes 
and 207 (50%) were in 13 (7%) care homes. The number 
of COVID-19-related deaths rose rapidly during the study 
period, peaking at 64–70 per week in weeks 16–19 (weeks 
beginning April 13 to May 4, 2020; appendix p 3). Of 
413 COVID-19-related deaths occurring in care homes, 
411 (99%) were in the 69 care homes with a confirmed 
outbreak. In these 69 care homes, 480 excess deaths were 
recorded in weeks 13–26 (weeks beginning March 23 to 
June 22, 2020), representing 65% of all deaths in these 
care homes in that time, of which 406 (85%) deaths were 
COVID-19-related and 74 (15%) were non-COVID-19-
related excess, after which mortality was below historical 
averages. The peak ratio of observed to expected deaths 
was 5·3 in week 17 (week beginning April 20, 2020). 
From week 27 (week beginning June 29, 2020), total 
deaths consistently fell below expected levels, although 
five COVID-19-related deaths were recorded in this 
period (figure 3A). By comparison, two COVID-19-related 

deaths were reported in care homes without a confirmed 
outbreak; on the death certificates, one death was 
confirmed as COVID-19-related and one was suspected 
as COVID-19-related, but both were untested and not 
known to Public Health Scotland. An additional ten non-
COVID-19-related excess deaths were recorded in these 
120 care homes in weeks 14–17 (weeks beginning 
March 30 to April 20, 2020); fewer deaths occurred 
throughout the remainder of follow-up than expected 
compared with historical averages (figure 3B). 27 deaths 
of care home residents in hospital were non-COVID-19-
related, which is 32 fewer than expected compared with 
historical averages (figure 3C). 

Discussion
The findings of our population analysis show that, in the 
NHS Lothian health region of the UK, just over a third of 
care homes (69 of 189 [37%]) had a confirmed COVID-19 
outbreak, but with wide variation in the size, duration, 
and pattern of outbreaks. The number of beds was 
strongly associated with the presence of an outbreak. No 
other care home characteristics were associated with 
outbreaks once number of beds was accounted for. 
However, care home size was not associated with 
outbreak size measured as the percentage of residents 
subsequently confirmed to have COVID-19. Many care 
homes had only one reported case of COVID-19 or a 
short outbreak, but in some care homes sustained or 
repeated outbreaks were reported. 413 COVID-19-related 
deaths were recorded in care homes. In the 120 care 
homes without a confirmed COVID-19 outbreak, only 
two COVID-19-related deaths were reported; neither 
person had been tested for SARS-CoV-2. Ten non-
COVID-19-related excess deaths were recorded in these 
120 care homes early in the epidemic period (March 30 to 
April 20, 2020). 19 care home residents died while in 
hospital with COVID-19, which was recorded on the 
death certificate. 32 fewer non-COVID-19-related deaths 
occurred in hospital during the epidemic, which is 
consistent with some shift of deaths that would have 
occurred anyway from hospital to care home. 

The strengths of our analysis are that we included all 
care homes in one geographical area using linked data 
and investigated deaths in both care homes and hospitals. 
Availability of resident testing in this region was higher 
and started earlier than in many other areas because the 
regional virology laboratory had capacity and a public 
health outreach team supported rapid testing as part of 
the outbreak response programme. The limitations of 
our analysis include under-ascertainment of cases due to 
false-negative tests and that testing policy varied over 
time. Case numbers are, therefore, likely to be 
underestimated, particularly early in the epidemic.11 
However, the absence of a large mortality effect in care 
homes without a confirmed COVID-19 outbreak mean it 
is unlikely that any large outbreaks were missed. The 
decision to include COVID-19 on death certificates, and 

Care homes with recorded 
COVID-19 outbreak (n=69)

One or more negative tests 50 (72%)

Positive cases

1 10 (14%) 

2–4 15 (22%)

5–9 12 (17%)

10–19 15 (22%)

20–29 10 (14%) 

≥30 7 (10%) 

Detected incidence (cases per bed, %)

0–9·9 23 (33%)

10–19·9 10 (14%) 

20–29·9 12 (17%)

30–39·9 10 (14%) 

40–49·9 7 (10%)

≥50 7 (10%)

Data are n (%). 

Table 1: Summary of testing data in care homes with COVID-19 outbreaks
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Figure 2: Patterns of outbreak for 69 care homes with an outbreak



Articles

e28 www.thelancet.com/healthy-longevity   Vol 1   October 2020

whether to code as confirmed or suspected COVID-19, 
probably also varied over time in relation to test avail-
ability. We, therefore, report the UK-wide definition of 
COVID-19-related deaths without subgroup analysis, but 
interpretation should be cautious.17 Finally, we included 
189 care homes in our analysis and, thus, it is relatively 
underpowered to examine associations with care home 
characteristics.

Data from the Care Quality Commission show that 
36% of care homes in England had reported an outbreak 
of COVID-19 by May 17, 2020,19 compared with 37% of 
care homes in the NHS Lothian health region in this 

study. In Scottish care homes, a larger proportion of 
COVID-19 deaths are reported to have occurred than in 
English care homes (47% vs 28%),13,20 although these 
proportions are both within the range reported 
internationally (from 24% in Hungary to 82% in 
Canada).1 This difference could reflect differing hospital 
admission practices in England and Scotland since 
approximately 12% of COVID-19-related deaths of care 
home residents in England are in hospital21 versus only 
4% in our study. A London point-prevalence study of 
four care homes with about 400 residents found 26% 
mortality, higher than that noted in our study, which 
probably reflects selection of care homes with large 
outbreaks.11 Similar to our study findings, US data 
showed a significant association between confirmed 
COVID-19 outbreaks in older people’s nursing homes 
and home size and no association with regulatory quality 
ratings.22 By contrast with our findings, no association 
between presence of outbreaks and care home size was 
noted in a study of nursing homes for older people in 
Ontario, Canada, but, similar to our findings, the 
concentration of confirmed cases in care homes was 
considerable (10% of care homes had 86% of confirmed 
cases).23 In the same study, crowding (ie, more shared 
rooms, bathrooms, or both) was not associated with a 
confirmed COVID-19 outbreak but it was associated 
with larger outbreak size and higher mortality rates,23 
similar to findings of the UK Vivaldi study,24 in which 
COVID-19 incidence increased with higher occupancy 
and lower staffing ratios. A study in the US State of 
Georgia reported associations between worse infection 
control practice and larger outbreak size.25 Overall, there 
are consistent associations between care home size and 
the presence of an outbreak, whereas other characteristics 
could contribute more to outbreak size once an outbreak 
starts. 

The effect of COVID-19 on care homes has been very 
large; in our study, cases and deaths were concentrated 
not only in care homes with a confirmed outbreak but 
also within this group, since a quarter of cases and deaths 
were in just five care homes and half were in 13 care 
homes. However, most care homes for older people have 
not had a confirmed outbreak of COVID-19, or have 
rapidly controlled their outbreak, meaning that large 
numbers of residents will remain susceptible to 
SARS-CoV-2 infection. Any future increase in community 
transmission is, therefore, likely to drive further care 
home outbreaks without stricter measures to control 
ingress.

Excess deaths not attributed to COVID-19 largely 
occurred in care homes with a confirmed outbreak. At 
least some of these deaths would have happened anyway 
in hospital since we observed lower than expected 
numbers of non-COVID-19-related deaths of care home 
residents in hospital during the epidemic period. This 
finding suggests that non COVID-19-related excess 
deaths in care home residents in this health region were 

Care homes for 
older people 
(n=109)

Univariate odds 
ratio (95% CI)

Number of beds (per 20 bed 
increase)

·· 3·35 (1·99–5·63)*

Regulatory risk assessment score†

Low (2767 beds) 38/64 (59%) 1 (ref)

Medium (1153 beds) 12/24 (50%) 0·68 (0·27–1·76)

High (1307 beds) 16/21 (76%) 2·19 (0·71–6·72)

Ownership

Private (3835 beds) 42/74 (57%) 1 (ref)

Voluntary or not for profit 
(597 beds)

10/16 (63%) 1·27 (0·70–6·53)

Local authority (795 beds) 14/19 (74%) 2·13 (0·42–3·86)

Outbreaks of other infectious diseases in past 6 years

None (1212 beds) 14/34 (41%) 1 (ref)

1–4 (2030 beds) 27/44 (61%) 2·27 (0·91–5·66)

≥5 (2030 beds) 25/31 (81%) 5·95 (1·94–18·30)

Locality

Locality 1 (3169 beds) 41/65 (63%) 1 (ref)

Locality 2 (654 beds) 9/17 (56%) 0·66 (0·22–1·93)

Locality 3 (554 beds) 7/11 (64%) 1·02 (0·27–3·86)

Locality 4 (850 beds) 9/16 (56%) 0·75 (0·25–2·28)

Data are n/N (%) unless otherwise specified. *Once care home number of beds 
was accounted for, no other characteristic was associated with the presence of an 
outbreak. †Care Inspectorate risk assessment score determined on independent 
inspection.

Table 3: Unadjusted logistic regression analysis of characteristics of care 
homes for older people associated with an outbreak

Beds No resident 
testing done

One or more 
residents 
tested, but no 
positive tests

One or more 
residents with a 
positive test 
(outbreak)

All care homes (n=189) 23 (1–119) 65 (34%) 55 (29%) 69 (37%)

Older people (n=109) 42 (10–119) 3 (3%) 40 (37%) 66 (61%)

Other adult (n=14)* 8 (4–60) 9 (64%) 4 (29%) 1 (7%)

Learning disabilities (n=26) 5 (4–11) 16 (62%) 9 (35%) 1 (4%)

Children and young people (n=40) 5 (1–45) 37 (93%) 2 (5%) 1 (3%)

Data are median (range) or n (%). *For physical or sensory impairment, alcohol and drugs, mental health, short-break 
and respite care (including a National Health Service-run service), and blood-borne viruses.

Table 2: Care home and testing characteristics
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Figure 3: Deaths of care home residents in care homes and in hospital
Plots show deaths of residents in care homes with a confirmed COVID-19 outbreak (A), in care homes without an outbreak (B), and in hospitals (C). Data obtained 
from NRS death registrations.13 Data are by week of registration (which is later than date of death). NRS data are provisional and could be subject to change, 
particularly later data if registration was delayed. NRS=National Records of Scotland.

Non-COVID-19 deaths, 2020
COVID-19 deaths, 2020

All deaths in care home, average of previous 5 years
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not strongly related to wider changes to the system of 
care (eg, inappropriate withdrawal of primary care). 
Whether some deaths not attributed to COVID-19 were 
due to COVID-19 (eg, false-negative tests or undiagnosed 
COVID-19 in residents presenting with atypical 
symptoms) or were an indirect effect (eg, related to 
changes in care for uninfected residents when staff were 
overwhelmed or short-staffed) needs further detailed 
investigation.

Our analysis highlights that univariate associations with 
care home characteristics can be misleading, because 
many characteristics are strongly associated with care 
home size, which unsurprisingly dominates associations 
with the presence of a COVID-19 outbreak.22 Although 
care home size cannot be easily altered, discrete, self-
contained units could be created within care homes 
comprising smaller numbers of staff and residents. Such 
efforts will be complicated by the built environment of the 
individual care home and will be difficult to sustain 
without rapid outside support during any large COVID-19 
outbreak, when staff absence through illness risk can 
compromise safe care. Additional measures to respond to 
new outbreaks of COVID-19 will be needed, including 

maintaining good provision of PPE, better support for 
infection control, active surveillance of residents and staff 
to ensure early detection of outbreaks and ongoing 
transmission, support for staff self-isolation, and staffing 
support for care homes with outbreaks (panel 2). However, 
COVID-19 has high infectivity, which is reflected in high 
rates of nosocomial infection in both health and social 
care settings.26 Infection control is intrinsically difficult in 
care home settings because a priority is to maintain social 
and cognitive function through interaction. Shielding care 
homes and its residents from further outbreaks is 
essential, but poses difficulties—for example, in relation 
to the effect of preventing or minimising family and 
friends visiting on the quality of life of residents.27

Several outstanding issues need to be addressed. First, 
SARS-CoV-2 transmission dynamics in this context are not 
well understood, including how infection gets into care 
homes and the extent to which outbreaks are sustained by 
ongoing transmission within care homes or by intro-
duction of new infections. More systematic testing of both 
residents and staff, with whole-genome sequencing to 
trace transmission chains, will be of great value and help 
inform public health response. Second, in our analysis 
we investigated high-level care home charac teristics 
(eg, number of beds) and ignored spatial and other 
clustering effects, including when care homes have shared 
ownership. Research is needed to understand the relative 
importance of the built environment, the nature and 
intensity of staff–resident and resident–resident inter ac-
tions (which will vary by resident group), variations in use 
of agency staff and investment in staff training, access to 
and effective use of PPE, and infection control procedures. 
Some of these data can be obtained by survey but some 
might need direct observation of care, which is challenging 
during an epidemic. Third, research is needed to better 
understand the causes of mortality, including investigating 
variation in the attribution of death to be COVID-19-
related, and the circumstances and likely causes of other 
deaths. Finally, COVID-19 has highlighted how difficult it 
is to reliably identify who lives in care homes from routine 
data.5 Thus, our regression analysis is at care home level 
and we can only estimate incidence using number of beds 
as the denominator, which has hampered our under-
standing of the effect of COVID-19. More broadly, we need 
care home residence to be accurately recorded to support 
systematic understanding of the needs and patterns of care 
of a highly vulnerable but often overlooked population and 
care sector. Similar issues apply to people receiving social 
care in their own homes, who are also vulnerable and 
largely invisible in routine data.

COVID-19 outbreaks have, up to now, been 
concentrated within a few care homes, with repeated or 
sustained outbreaks that have affected a large number of 
residents. Many care homes in the NHS Lothian health 
region have not yet had an outbreak. There is, therefore, 
considerable risk of further outbreaks with many deaths 
in care homes if community incidence of COVID-19 

Panel 2: Additional measures taken to contain outbreaks of COVID-19 in care homes

Extended staff and resident testing
In May, 2020, nasopharyngeal swabbing and PCR testing for SARS-CoV-2 was introduced 
for all staff (permanent and agency) and residents in care homes (and other closed 
settings such as prisons) with new or sustained outbreaks. A key aim was to identify staff 
with no or low-level symptoms. For example, staff who tested positive for SARS-CoV-2 
frequently did not show symptoms meeting the formal case definition for COVID-19 
(ie, fever, cough, or loss of sense of smell or taste) but about half of staff showed a range 
of other low-level symptoms of the disease.

Contact tracing and reinforcing household isolation
Staff with positive tests for COVID-19 underwent contact tracing, and advice about 
self-isolation and household isolation was reinforced (as many staff in care homes live 
with other care workers).

Support for care workers with COVID-19 to self-isolate
Care workers are a low-paid, marginalised workforce who typically have worse 
employment conditions than do NHS staff, in relation to hourly wage and paid sick leave, 
which makes self-isolation and household isolation challenging. The NHS Lothian health 
region and Public Health Scotland worked together to develop advice and behavioural 
interventions. In some care homes with ongoing outbreaks, minimal or no sick pay was a 
clear barrier to staff self-isolating. The NHS Lothian health region supported rapid access 
to alternatives to employment-related sick pay via health and social care partnerships and 
the Public Health Act (Scotland) 2008, although one barrier was ensuring that sick pay 
was promptly approved and paid.

Support for staffing
From the middle of May, 2020, care homes with staffing difficulties in the face of an 
outbreak could request support from health and social care partnerships via access to the 
NHS Lothian health region staff bank. Bank staff are tested 48 h before going into any 
care home.

NHS=National Health Service. SARS-CoV-2=severe acute respiratory syndrome coronavirus 2.
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increases again. Allowing families and friends to visit 
residents again is important for quality of life but needs 
to be balanced against the need to shield residents in 
areas where community incidence is high or increasing. 
Early detection of outbreaks through regular testing, 
reliable PPE supply, support for robust infection control, 
and measures to ensure safe staffing are all likely to be 
needed to contain the size of established outbreaks.
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